Introduction
"The Peregrine Falcon could be called the world's most successful flying bird, since it occurs in all continents and on many oceanic islands and is everywhere a bird of supreme skill, grace and precision in flight"(quote from Amadon & Brown 1968) . It is a highly dynamic aerial hunter feeding almost entirely on other avian species some as large as themselves. Some subspecies are known to feed extensively on bats and on large insects (locusts) and pairs known to be predominately bird feeders sometimes take small mammals. Accurate methods of recording have indicated they may reach in excess of an astonishing 444 km in a dive. Not all prey is taken in a dive though for coastal Peregrines (subspecies Peale's) are reported to sometimes hunt at sea level at high speed. They will spot their prey (murrelets) from afar then drop into a trough between the waves on their approach, whipping over the crest of the waves and into the flock of water skimming birds. Once the murrelet has been "decked" the falcon will engineer a retrieval from the water and return to land (Nelson 1977) . Many species are taken by Peregrines including shorebirds, alcids, waterfowl, gulls and passerines.
Occasionally other raptors are also taken. In the 1950's and 1960's the Peregrine drastically declined throughout the world with the most noticeable areas of decline in Europe and North America where they had been studied extensively. Enderson et al. (1995) summarize the situation for North America: "Overall this species disappeared by the mid 1970's from temperate regions east of the plains and fell to below one-quarter of former numbers in the west where counts were rudimentary. The Pacific Northwest maritime population was little affected especially in the Aleutians. In interior Alaska and northern Canada, we estimate numbers fell to about a third or less of the pre-decline level."
By the late 1960's sufficient research had been conducted to indict the chlorinated hydrocarbon pesticides as the cause, especially DDT, dieldrin and related compounds. Birds poisoned by these pesticides were eaten by Peregrines who would accumulate residue high enough to affect reproduction. Eggshells became thinner and would crack when being incubated (Ratcliffe 1958). Breeding behavior was also affected.
Materials and Methods
For all survey years from 1969 until the present, the length of the Mackenzie River was travelled by motorboat in July and early August and all known and potential nesting sites were searched intensively for occupancy, looking for telltale presence of "whitewash" (excrement) at perching sites, and for the presence of the birds. Where "whitewash" was abundant the sites were climbed whether the birds were seen or not, and in a few cases nest sites with young were found although the adults were never seen. Occasionally it took the firing of a 22 rifle to rouse the adults at an occupied site.
Over 100 different sites used by Peregrines have been recorded and all were checked each year. In some cases the sites are no longer suitable because of erosion, mass slumping, and the effects of river ice destroying the cliff face. Both sides of the river (up to 2 km apart) ORNIS HUNGARICA 2018. 26 (2) 136 were surveyed; and sometimes one side of the river was covered going downriver and the opposite side of the river covered on the return trip. Where it was possible young Peregrines were banded and aged. On the 2000, 2005, 2010 and 2013 surveys the prey utilized by Peregrines was studied. All prey samples in the immediate vicinity of nesting sites were collected including avian primaries, tail feathers, wings, feet and heads and any items from the occasional small mammal. Prey and pellets were collected from 87 eyrie visits.
Feathers were keyed out using reference material collected on site and by the use of reference books (Godfrey 1986 , Dunn & Alderfer 2011 and reference keys that use nodes on the feather barbules to identify specimens to Order (Day 1966) .
The linear survey along the river is not all inclusive of the Mackenzie River valley because there are sites away from the river that couldn't be checked. In order to include these sites in the five year surveys (1990, 1995, 2000, 2005, 2010, 2015) the ENR (Environment and Natural Resources) of the NWT government has been conducting a helicopter survey in conjunction with our river survey that includes at least 10 additional sites in the Mackenzie Valley.
Results
In 1966 a survey showed a population of 12 active sites and these numbers did not change quickly with the elimination of organochlorine pesticides in the early 1970's. However the shift in numbers had begun and by 1990 there were 37 occupied sites along the river with 26 Table 1 . There were 399 identified prey from 55 species and 108 identified to grouping order (Table 2 ). In the 507 samples, shorebird (37%) diving ducks (25%) and the passerines (21%) were the most common prey grouping contributing to about 80% of total prey of the identified prey, Lesser Scaup (13.8%) contributed the largest number of individuals and Lesser Yellowlegs (11.5%) the second highest contribution. Overall the Peregrines had a very broad diet eating a wide range of the avian species available along the Mackenzie River. Only birds too big for Peregrines to handle including large waterfowl, corvids, and raptors were absent from the diet. One noted prey included the Yellow Rail (Coturnicops noveboracensis) a wing from which was found in a Peregrine eyrie some 500 km north of its previously reported most northerly location. Since 2011, 367 young falcons have been fitted with PIT (Passive integrated Transponder) bands to study mortality, dispersal and turnover of breeding individuals (after Smith & McGrady 2008) . We assumed PIT banded individuals would start turning up in the breeding population by 2014-15 but in 2017 we detected a PIT banded bird in the breeding population for the first time (photo only, no data) 482 bands have been put on young Peregrine Falcons since 1969 by the author. From these birds there have been three returns, a bird found in Cuba 1 year 7 months after banding that had travelled 6,262 km, a bird trapped and released in Texas 2 ½ months after banding that had travelled about 4500 km and a bird found in Chile 5 months after banding that had travelled 11,065 km. These distances are exceeded by two others banded by the author about 150 km to the east of the Mackenzie River valley, a bird found in Colombia 3 months after banding Table 1 . Site productivity 1966 Site productivity -2018 Site productivity (1975 Site productivity , 1980 Site productivity , 1985 
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that had travelled 8,351 km and a bird found 1 year 3 months after banding in Argentina that had travelled 11,969 km (Table 3) .
Discussion
The graph (Figure 1) showing the declining counts of occupied sites until the early 1970's and then the subsequent resurgence until recently shows a remarkable similarity to a number of studies of Eurasian Peregrines over the same period (Sielicki & Mizera 2007) . This further substantiates it was the catastrophic effects of organochlorine pesticides in the 1950's and 60's that was pushing numerous top of the food chain species like Peregrines toward extermination. Our figures indicate that the Mackenzie River Peregrine numbers were severely depleted when they were first counted in 1966, about 20% of the high count in 2016 (or decline of 80% by 1966) if we assume carrying capability of the river system had not changed. A period of rain and severe summer storms when the precipitation is driven into nesting ledges is a factor affecting survival of nestling Peregrines. In 2013 a storm went through the area about Fort Good Hope the third week of June and at 10 nesting sites notes were made that the sites were terribly eroded, slumped or inundated by mud, a result of exceptional periods of rain during the early nesting period. Nestling falcons were buried in mudslides at two sites and two eyasses were found dead below their eyrie after the storm. A more generalized storm period occurred in 2017 and the young at three eyries were found dead in mid-July and nesting ledges were covered by mud at two other sites. 2018 was the poorest year in terms of occupied sites, successful sites and productivity since 2000. This is attributed to a combination of adverse weather again resulting in destroyed sites and one brood killed, and maggot infestation in three eyries. In one of these three the only remaining young was (Dunn et al. 2009 alapján) K. Hodson dying and in the second one young was not going to survive. However, in the third all three young had swollen, open ears but the maggots appeared to have had hatched and flown. In 2005 at a few nests young birds were first noted to have maggots coming out of their ears) and in subsequent surveys this seemed to be an increasing problem. It appears that a fly is laying eggs in their ears (because temperatures are rising earlier in the spring than previously and the flies are hatching earlier?). In 2016, 41 nest sites were banded and young checked for maggots; 7 had maggots or 17% of the nests. All young at infected sites were infected. It may not be as bad as it appears though for at sites where I did not think the young would survive because of infestation on a second check of the site to band young about 2 weeks later, the maggots had hatched and flown and the tissue about the falcon's ears was scabbed over and seemed to be healing. On one young similar maggots also were found under the feathers still in blood and causing a terrible mess of the growing feathers Maybe a little squirt of DDT is needed to kill flies and maggots! A veterinarian acquaintance who has worked in the arctic called this maggot problem a condition called myiasis that he has treated in dogs and seen in caribou and wood buffalo caused by the eggs laid by bot flies.
Climate change is having a direct effect on Peregrine nesting along the Mackenzie River. Many nesting sites are on "mud" cliffs sometimes as much as 100 m high presumably held there by frozen permafrost. As the permafrost melts back the cliffs slumps. In a number of cases the falcons have kept on nesting even though their nest site has moved away from its original location.
Despite natural adversity such as occurred during periods of inclement weather or direct mortality by parasites (i.e. the fly maggot) the Mackenzie River Peregrines have increased about threefold since first counted in 1966. The average productivity since 2000 for occupied sites ("active" sites in table 1) is 1.4, which is the average for northern Peregrines (Franke 2016) . It would appear that productivity is adequate in this western Canadian population of Peregrine Falcons. Future monitoring will determine if the decreased productivity the past two years is of concern and can be attributed to factors not yet determined.
